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METHOD AND SYSTEM FOR IMPROVED ROUTING OF REPAIR CALLS
TO A CALL CENTER

_This application is being filed on 04 December 2003, as a PCT International
Patent application in the name of BellSouth Intellectual Property Corporation, a U.S.
national corporation, applicant for the designation of all countries except the US.

Field of the Invention
This invention relates generally to the improved routing of repair calls within

arepair call center for wireline telephone services.

Background of the Invention

In wireline telecommunications networks, telecommunications service
providers provide repair call centers for receiving and responding to telephone calls
made by subscribers requesting repairs for telecommunications equipment and
services. In a typical repair call center scenario, telephone calls are answered in
order by customer service assistants (CSAs) who create reports of newly reported
problems (i.e., trouble reports) for later referral to a technician for repair or provide
status information regarding existing trouble reports. When the number of calls to
the repair center exceeds the number of available customer service assistants,
subsequent callers are put on hold in a queue until a customer service assistant
becomes available to take a new call.

Often in repair call centers, calls requesting status information regarding
existing trouble reports (repeat calls) take longer than calls reporting initial trouble
reports (first time calls). The reason for this is that repeat calls often consist of a
customer service assistant retrieving an existing trouble report for a subscriber,
discussing the trouble report with the subscriber and, if the trouble report is not
resolved to the subscriber's satisfaction, discussing the trouble report with a
supervisor. ‘While this process is going on, other subscribers waiting in the queue
are kept on hold until the repeat call has ended. On the other hand, first time calls
are generally shorter in duration requiring only a description of the 'problem by the
subscriber and the creation of a trouble report by the customer service assistant. As
aresult, the wait time for callers to speak to a customer service assistant is often
increased by the time taken by repeat callers ahead of them in the queue.

Accordingly, there is a need in the art for a method and system of improving
the routing of repair calls to a call center to reduce the overall wait time of callers on

holdinaquewe. - .. . .. . _

It is with respect to these considerations and others that the present invention
has been made.
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‘embodiment of the present invention.

Summary of the Invention

In accordance with the present invention, the above and other problems are
solved by a method and system for improved routing of repair calls to a call center.

A method and system are provided for improved routing of repair calls in a
call center. A call routing system receives a repair call from a calling party and -
determines if the calling party is a first time caller or a repeat caller. If it is
determined that the calling party is a first time caller, the repair call is routed to a
first group of customer service assistants. If it is determined that the calling party is
a repeat caller, the repair call is routed to a second group of customer service
assistants.

In one embodiment, the determination of whether a calling party is a first
time caller or a repeat caller includes receiving identification data associated with
the calling party, identifying the identification data associated with the calling party,
and querying a customer database for customer data matching the identification data

associated with the calling party. Ifit is determined that the identification data does

not match the customer data then the calling party is a first time caller. If it is
determined that the identification data matches the customer data, then the calling
party is a repeat caller. In another embodiment, the identification data is saved as
new customer data in the customer database if it is determined that the calling party
is a first time caller to the repair center.

In a further embodiment, after receiving a repair call from a calling party, the
call routing system requests an input fromn the calling party, and routes the repair call’
based on the input. The input may be a predetermined key on a telephone keypad or
a voice command from the calling party.

These and other features and advantages, which characterize the present

“invention, will be apparent from a reading of the following detailed description and

areview of the associated drawings. It is to be understood that both the foregoing
general description and the following detailed description are exemplary and
explanatory only and are not restrictive of the invention, as claimed.

Brief Description of the Drawings

Fig. 1 is a block diagram illustrating components of a wireline and wireless
telephone network that provides an exemplary operating environment for the present
invention. ' '

Fig. 2 is a block diagrain'illustrating the system architecture of an exemplary
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Fig. 3 is a flow diagram illustrating a method for routing repair calls in the
repair call center described in Figs. 1-2 according to an alternative embodiment of
the present invention.

Fig. 4 is a flow diagram illustrating a method for determining the status
of a calling party in the call routing method described in Fig. 3 according to an
embodiment of the present invention.

Fig. 5 is a flow diagram illustrating a method for determining the status
of a calling party in the call routing method described in Fig. 3 according to an
alternative embodiment of the present invention.

Detailed Description of the Illustrative Embodiments
It is advantageous to describe an exemplary operating environment in which

the current invention may reside to improve the routing of repair calls to a call
center. Fig. 1 is a block diagram illustrating components of a wireline and wireless
telephone network that provides an exemplary operating environment for the present
invention. Referring now to the drawings, in which like numerals represent like
elements throughout the several figures, aspects of the present invention and the
advanced intelligent network (AIN) and an integrated wireless network will be
described.

The public switched telephone network that evolved in the 1980s
incorporated the advanced intelligent network (AIN). Some of the components of
the advanced intelligent network are illustrated in Fig. 1. Fig. 1 is a block diagram
representing at least a part of the advanced intelligent network (AIN) 100 of a
typical local exchange carrier integrated with components of a wireless network 150.
The advanced intelligent network (AIN) uses the signaling syétem 7 (SS7) network
for signal or system control message transport. The components thereof are well-
known to those skilled in the art. The operation of rr'lany' of the components of the
advanced intelligent network is also described in U.S. Pat. No. 5,245,719 to Weisser
entitled "Mediation of Open Advanced Intelligent Network Interface by Shared
Execution Environment" which is incorporated herein by reference. The SS7
communications protocol is provided in the document entitled “Bell
Communications Research Specification of Signaling System 7,” Document TR-
NWT-000246, Issue 2 (June 1991), plus Revision 1 (December 1991), which is also
incorporated herein by reference. ' '

A plurality of central offices are provided in a typical public switched

_telephone network. As shown in Fig. 1, each central office may include an

electronic switch known to those skilled in the art as a service switching point -
(SSP). These are indicated in Fig. 1 as SSP switches 12 and 14. The number of SSP

3
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switches depends on the number of subscribers to be served by the public switched
telephone network. An SSP is the AIN component of a typical electronic central
office switch used by a local exchange carrier. The terms “SSP” and “switch” are
used interchangeably hereinafter and are understood to refer to a
telecommunications switch having AIN capability and which may be utilized for
connecting voice channel circuits, including voice channel lines, such as trunk
circuits 30,

As shown in Fig. 1, central offices switches (SSP) 12 and 14 have a plurality
of subscriber lines 18 and 20 connected thereto. Each of the subscriber lines 18 and
20 is connected to a terminating piece or pieces of customer premises equipment that
are represented by telephones 21 and 24. SSP switches 12 and 14 are connected by
a plurality of trunk circuits 30. These are the voice path trunks that interconnect the
central offices 12 and 14 and over which calls are connected when completed.

Each piece of terminating equipment in the PSTN is preferably assigned a

directory number. The term “directory number” is used herein in a manner

consistent with its generally understood meaning of a number that is dialed or input
by an originating party at an originating station to reach a terminating station
associated with the directory number. A directory number, typically a ten digit
number, is commonly referred to as a “telephone number” and may be assigned to a
specific telephone line, such as the telephone line 18 shown in Fig. 1.

Much of the intelligence, and the basis for many of the enhanced features of
the network, resides in the local AIN service control point (SCP) 42 that is
connected to signal transfer point 34 via SS7 data link 44. As is known to those
skilled in the art, AIN service control points, such as AIN SCP 42, are physically

- implemented by relatively powerful fault tolerant computers. Among the functions

pérformed by the service control points is maintenance of network databases used in
providing enhanced services.

Additional devices for implementing advanced network functions within the
AIN 10 are provided by regional STPs (not shown), regional AIN SCPs (not
shown), and a service management system (SMS) 46. The STP 34 is connected to
the SSPs via connections 36, 38 and 40. Both the regional AIN SCPs and the local
AIN SCP 42, which represent a plurality of local AIN SCPs distributed throughout
the AIN 10, are connected via respective data links to the SMS 46. The SMS 46
provides a centralized platform for remotely programming the various AIN SCPs of
the AIN 10 so that a coordinated information processing scheme may be

A mplemented for the AIN 10. The SMS 46 is mplemented bya large general

purpose computer and mtcrfaces to busmess offices of the local exchange carrier and
interexchange carriers.
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The AIN SCP 42 is also connected to a caller ID with name (CNAM)
database 46. The CNAM database comprises a plurality of directory numbers along
with associated names for the directory numbers. The CNAM database may be used
to provide a look-up database to provide caller ID service. The CNAM database
may comprise directory numbers from wireline customers as well as wireless
customers of wireless network 150.

In operation, the intelligent network elements of the AIN 100, as described
above, communicate with each other via digital data messages transmitted over the
network of digital data links. An SSP may be configured to interface with these
network elements through the use of a trigger. A trigger in the network is an event
associated with a particular subscriber line or call that causes the SSP to generate a
data packet message to be sent to a service control point. In order to keep the
processing of data and calls as simple and generic as possible at central office
switches, such as SSP central office switches 12 and 14, a relatively small set of
uiggers are defined at the SSP central office switches for each call.

The wireless network 150, such as a cellular network, comprises a mobile
switching center (MSC) 52. The MSC 52 is a switch providing services and

 coordination between wireless user in network 150 and external networks. The

MSC 52 may be connected to STP 34 to provide information to the wireline network
and receive information from the wireline network. The MSC 52 also ,
communicates with a wireless subscriber, such as wireless telephones 54 and 55.

The MSC 52 may also be connected to a home location register (HLR) 56.
The HLR is an SS7 database used to identify/verify a wireless subscriber. The HLR
also comprises data related to feature and services the wireless subscriber has. The
HLR is also used during roarnihg to verify the legitimacy of the subscriber and to
provide them with their subscribed features. The HLR 56 may also be connected to
the STP 34 and/or SCP 42 of the wireline network. In certain embodiments of the
present invention, such as when the calling party is a wireless phone customer, the
HLR may be used to provide the calling party’s name and calling party’s number for
the caller ID service.

For responding to subscriber repair requests for customer premise equipment
and services, telecommunications service providers provide a repair call center 50
for responding to subscriber inquiries. The repair call center 50 includes computer
systems, customer databases, software, voice response units, and an interface for
connection to the telephone ngtwork described with respect to Fig. 1. The repair call

Aceﬁtcr 50 reicgiv_es subsm:iber qalls from the AIN network via trunk circuits 32 and

34 from SSP central office switches 12 and 14 respectively. Ge.r-le.ré.liy,"a répair call
center 50 is used to manage telephone calls from multiple subscribers, prepare

5
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trouble reports describing subscriber problems with customer premise equipment,
and refer the trouble reports to technicians for repair. The trouble reports are.
prepared by a group of customer service assistants (CSAs) who receive information
via telephone from subscribers describing problerﬁs with customer services or
equipment. The trouble reports may include such information as the subscriber's
name and telephone number, a description of the problem, and an estimated period

for completing the repair. If all of the CSAs in the repair call center 50 are busy

taking calls from other subscribers, subsequent calls are put on hold in a queue and
routed to a CSA when one becomes available.

Fig. 2 is a block diagram illustrating the system architecture of an exemplary
embodiment of the present invention. As shown in Fig. 2, the repair call center 50
includes call routing system 60 for managing and routing calls within the repair call
center 50 and customer database 70 for storing customer data associated with callers
to the repair call center. Subscriber calls are received from the call routing system
60 from the SSP central office switch 12 over the trunk circuits 30 and routed based
on data stored in the customer database 70. The call routing system 60 is also
functionally connected to the telephones in customer service assistant groups 91 and
92 which receiving subscriber calls routed by the call routing system 60.

In illustrative embodiments of the invention, the call management and .
routing functionality of the call routing system 60 may be implemented in an
Automatic Call Distributor (ACD) system or a Private Branch eXchange (PBX) with
ACD functionality. As known to those skilled in the art, ACDs are specialized
phone systems used to manage call traffic in call centers. ACDs typically perform
the following functions: recognize the calling number and answer incoming calls,
and hold calls in a queue when all of the customer service assistants are busy. For
example, callers to an ACD may hear a message such as "All of our customer
service assistants are busy. Please hold and the next available assistant will take
your call." ACDs may also be programmed to route incoming and held calls to
customer service assistants. ,

Customer database 70 contains subscriber or customer data accessible by the
call routing system 60 for routing calls to the customer service assistant groups 91 or
92. The customer data may include such information as the name and telephone
number of a subscriber who has previously reported a problem to the repair call
center 50. In an exemplary embodiment, customer the database 70 may be
implemented in a computer linked to the call routing system 60 over a local area

_ network (LAN) or alternatively, the functionality of customer the database 70 may

be integrated within the call routing system 60.
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In an alternative embodiment, the call center 50 may also include voice
response unit 80 which is functionally connected to the SSP central office 12 over
the trunk circuits 30. The voice response unit 80 is also functionally connected to
the call roufing systein 60. The voice response unit 80 responds to DTMF tones
(touch-tone) or spoken commands receiving touch-tone or voice commands to
control the routing calls within the call routing system 60. The voice response unit
80 is also capable of generating recordings of human or synthesized voices used to
play repetitive messages to a calling subscriber such as "Thank you for calling ABC
telecommunications. Press or say one for the sales department. Press or say two for
the repair department." In the previous example, after receiving a subscriber
selection, the voice response unit 80 would send the call to the call routing system
60 for routing to the appropriate department. The operation of voice fesponse units
are known to those skilled in the art. ‘

Having described an exemplary operating environment and the system
architecture for the present invention with reference to Figs. 1-2, a flow diagram
illustrating a method 300 for routing repair calls in a repair call center is described
with reference to Figs. 1-2. For purposes of the exemplary call flow, assume, for
example, that a first subscriber of telecommunications services is calling to report 2

-new problem with customer premiée equipment (hereinafter referred to as a first

time caller) and a second subscriber is calling for status information on an existing
problem with customer premise equipment (hereinafter referred to as a repeat
caller).

Referring now to Fig. 3, the n‘lethod 300 begins at step 305 and continues to
step 310 where call routing system 60 receives a repair call from a subscriber or
calling party. At step 315, the call routing system 60 determines the status of the
calling party. That is, the call routing system 60 determines whether the caller is a
first time caller or a repeat caller to the repair call center. The step of determining
whether the calling party is a first time caller or a repeat caller is described in detail
in Figs. 4-5 below.

After the determination of the caller status is made at step 315 the call
routing system 60 routes the call CSA group 91 or 92 based on the status of the call
at step 320. For example, if it is determined at step 315 that the caller is a first time
caller, the call routing system 60 routes the call to an available customer service
assistant in CSA group 91 if CSA group 91 has been designated to receive first time
callers. If all of the customer service assistants are busy then the call routing system
60 will hold the call until an assistant in CSA group 91 becomes available.
S“imilarly, if it is determined at step 315 that the caller is a-feééét caller, the call
routing system 60 routes the call to an available customer service assistant in CSA

7
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group 92 if CSA group 92 has been designated to receive repeat callers. The method
then ends at step 399.
It should be understood that the many of the steps performed by the call

routing system 60 may also be performed in conjunction with the voice response

5  unit 80. For example, the voice response unit 80 may receive the repair call from
the calling party and determine caller status via DTMF tones or voice commands
which instruct the call routing systern on how to route the repair call. The step of
determining caller status within the voice response unit 80 is described in detail in
Fig. 5 below. ‘

10 Fig. 4 is a flow diagram illustrating a method 400 used by the call routing
system 60 for making the determination described at step 315 of Fig. 3 as to the
status of the calling party (i.e., whether the calling party to the rep'air call center is a
first time caller or a repeat caller).

Referring now to Fig. 4, the method 400 starts at step 545 and continues to

15  step 410 where the call routing system 60 identifies identification data associated
with the calling party. The identification data may represent information provided
by the telecommunications network caller ID service, such as the telephone number
of the calling party. . _ .

At step 415, once the call routing system 60 has identified identification data

20  associated with the calling party, the call routing system 60 queries customer
database 70 for customer data matching the identification data. As described in the
description of Fig. 2, the customer database 70 may contain the name and telephone
number of subscribers who have previously reported a problem to call center 50.

At step 420, the call routing system 60 determines if the identification data

25  matches customer data in the customer database 70. If the call routing system 60
determines that the identification data does not match any of the customer data in the
cﬁstomcr database 70, the call routing system 60 determines that the status of the
calling party is a first time caller at step 425. The call routing system 60 then routes

. thecall to a designated CSA group (CSA group 91, for example) for receiving first

30 timecallers. The call routing system 60 may also store the identification data
associated with the first time caller as new customer data in the customer database
70 at step 430. .

At step 435, if call routing system 60 determines that the identification data
does match customer data in the customer database 70, the call routing system 60

35  determines that the calling party is a repeat caller and routes the call to a designated
CSA group (CSA group 92, for example) for receiving repeat callers. The method
400 then ends at step 499, - T T T
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In accordance with an alternative embodiment, Fig. 5 is a flow diagram
illustrating a method 500 used by the voice response unit 80 and the call routing
system 60 for making the determination described at step 315 of Fig. 3 as to the
status of the calling party.

Referring now to Fig. 5, the method 500 starts at step 505 and continues to
step 510 where the voice response unit 80 requests an input in response to receiving
a repair call from a calling party. The voice response unit 80 may play a
prerecorded message to the caller prior to requesting the input. For example, upon
receiving a repair call the voice response unit 80 may play a message such as
"Welcome to XXX telecommunications repair call center. If you have previously
reported a problem, please press or say 1. If this is a new call, please press or say.
2" .

At step 515, the voice response unit 80, afier receiving the input from the
calling party, determines the status of the calling party based on the input. For
example, if the calling party entered a "1" in response to the prerecorded message,
the voice response unit would determined that the caller is a repeat caller.

At step 520, the voice response unit 80 provides routing instructions to the
call routing system 60 to route the call to the appropriate CSA group 91 or 92 based
on the input. The method 520 then ends at step 599.

As described herein, a system and method are provided for the improved
routing of repair calls to a call center. It will be apparent to those skilled in the art
that various modifications or variations may be made in the present invention
without departing from the scope or spirit of the invention. For example, the
functionality of the voice module 80 may be integrated in the call routing system 60.

'Other embodiments of the invention will be apparent to those skilled in the art from

consideration of the specification and practice of the invention disclosed herein.
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WE CLAIM:
L. A method for improved routing of repair calls in a call center,
comprising; '
receiving a repair call from a calling party; ‘
determining if the calling party is a first time caller or a repeat caller;
if it is determined that the calling party is a first time caller,
. routing the repair call to a first group of customer service
assistants, and :
if it is determined that the calling party is a repeat caller,
routing the repair call to a second group of customer service

assistants.

2. The method of claim 1, wherein determining if the calling party is a
first time caller or a repeat caller comprises:
receiving identification data associated with the calling party;
identifying the identification data associated with the calling party;
'querying a customer database for customer data matching the
identification data associated with the calling party;
if the identification data does not match the customer data,
determining ‘ .
that the calling party is a first time caller; and A
if the identification data matches the customer data, determining that
the
calling party is a repeat caller.

3. The method of claim 2, further comprising saving the identification
data as new customer data-in the customer database if it is determined that the

calling party is a first time caller to the repair center.

4, The method of claim 2, wherein the customer data comprises a
telephone number of the calling party.

5. The method of claim 2, wherein the identification data comprises a
telephone number associated with the calling party.

6. A method for improved routing of repair calls in a call center,
comprising: A ' ST
receiving a repair call from a calling party;

10



WO 2004/054209 PCT/US2003/038491

requesﬁng an input from the calling party; and
routing the repair call based on the input.

7. The method of claim 6, wherein routing the repair call based on the
input
comprises: ,
routing the repair call to a first group of customer service assistants if
the
input corresponds to a first time caller to the call center; and
routing the repair call to a second group of customer service
assistants if the input corresponds to a repeat caller to the call center.

8. The method of claim 6, wherein the input is a predetermined key on a
telephone keypad.

9. The method of claim 6, wherein the input is a voice command from
the calling party.

10. A system for improved routing of repair calls in a call center in a
telecommunications network, comprising: -
a call routing system operative
to receive a repair call from a calling party;
to determine whether the calling party is a first time caller or a repeat
caller to the call center;
to route the repair call to a first group of customer service assistants
in the call center if the calling party is a first time caller to the call center; and
to route the repair call to a second of customer service assistants in
the call center if the calling party is a repeat caller to the call center.

11.  The system of claim 10, further comprising a customer database, in
communication with the call routing system, for storing customer data associated
with callers to the call center.

12. The system of claim 11, wherein the call routing system is further
operative _
to receive identification data associated with the calling party;
to identify the identification data associated with the calling party;
to query the customer database for customer data matching the

11
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identification data associated with the calling party;
to determine that the calling party is a first time caller if the
identification data does not match the customer data in the customer database; and
to determine that-the calling party is a repeat caller if the
identification

data matches the customer data in the customer database.

-13. . The system of claim 10, wherein the call routing system is further
operative
to request an input from the calling party; and
to determine if the calling party is a first time caller or a repeat caller
based on the input. '

14.  The system of claim 12, wherein the call routing system is further
operative to save the identification data associated with the first time caller as new

customer data in the customer database.

15, The system of claim 13, wherein the input is a predetermined key on
a telephone keypad.

16.  The system of claim 13, wherein the input is a voice command from
the calling party.

17. The system of claim 11, wherein the customer data comprises a
telephone number of the calling party.

18. The system of claim 11, wherein the identification data comprises a
telephone number associated with the calling party.

12
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27 February 2003 (2003-02-27)
abstract
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fo108] - [0113], [0127], [0128]
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abstract
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Box il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons:

1. [_] craims Nos.
bacause they relate to subject mattar not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, speclfically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third santences of Rule 6.4(a).

Box Il Observations where unity of invention is ’lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this Intemational applicatlon, as fallows:

see additional sheet
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. m As all required additional search fees were timely pald by the applicant, this intemational Search Report covers al)
searchable clalms,

2. D As all searchable claims could t‘searched without effort justifying an additiona! fee, this Authorlty did not invite payment
of any additional fee.

3. D "As only some of the required additional' search fees were timely pald by the appilcant, this international Search Report
covers only those claims for which fees were paid, speclfically claims Nos.: .

4. D No required additional ssarch tees were timely pald by the applicant. Consequently, this international Search Report Is
restricted to the invention first mentioned In the dalms; It is coverad by claims Nos.:

Remark on Protest D The additional search fees were accompanted by the applicant’s protest.

No protest accompanled the payment of additional search fess.
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 21

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-9

Communications interface for use with a plurality of
communications networks and a multiplicity of personal
communications devices, where additional data concerning the
source of communication is sent to a device associated with
a personal communications device, upon the detection that
said personal communications device can not display said
additional data

2. claims: 10-12

The combining of calendar data of a p1ur§11ty of users of a
communications inferface :
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